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^= (54) Title; DC COtaVERTER 
S (54) fE^<0«i»: laSKi^^SlSIS 



Vdcl 




10...CONTROL CIRCUIT 



C»< (57) AlMtract: Primary winding (5a) of a transfoniier T and a switch Ql are connected in series with a DC power supply Vdcl, 
series circuit of a switch Q2 and a snubber capacitor C3 is connected in parallel with the primary winding or the switch Ql, and 
a saturable reactor SLl is connected in parallel with the primary winding (5a). Series circuit of a diode Dl and a capacitor C4 is 



connected in parallel with the secondary winding (5b) of the transformo' T thus constituting a rectifying/smootiiing circuit. A control 
circuit (10) turns the switch Ql and the switch Q2 on/off alternately and turns the switch Q2 off when the cunent thereof increases. 
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O i^WtS alziUmizmt^^ti^o if^:t— KD 1 i:a>T>-9-C4i:(DIt?iJlHlK*<h7>;^T<D2ife««l5 bIzlfeSiJ 
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m m ^ 

MOSFET (UTs FETt^T^o) ^;?)>e>>^S^X-< y5^Q l5&«^$n, 1 

m^^^-t^^vizmm-^tix:^^. h^>7.T<D2)kmms b mikn 2) \zi,t. 

^ffs.^r:L}i^\Zs ^x-f y5^Q 1 \z^-m-^n^/vv7.(0'^ym^'&^<'r^^'^\z 
fmt^. ^isJb^. ^mRi^<omtim.m^^m.mk±.t.fs.^ti}i'^\z. ^x-r 

1 mmm^^^vx\^>^o 

^■t. »j 1 3 1 jc*5ViT. Qimmm^izj;:y)^7.-( y^-Qift^-tyu mm 

30 mjISVdc li!f^?>h'^>:^T(Di:kmm5 a^lffVX^X^ y^Ql\ZfiMQl i 
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iSi^. I^^J t 3 1 H)^ t .3 2 1 'Amm S a O^X-r y^Q 1 iU^^-fiiJ 
D 1 ODT /- F«a*^Hfi!ltC75:^fc:J?). 5 b->D 1 1 -*C 4-* 5 b tmm^^^tl 

5 

^^Jt 3 2~^Mt 3 3T«. aEX-f ^y5^Ql;^>^:t:7T^§fc8e)^ «0^Q 
1 KWSYAWi^^ a^grtn^mo^n 1 i f^^^C/^^o B#^J t 3 2;e?^^P#^J 

t 3 3 T«> L 1 -^C 4-*D 2 ->L 1 T««mnT. :^^tR L lC«:^3j!)S#^S&$n 

So 

15 ^(D^'Dtsmm^^WiZ^rOii. Ts-ynm^ (C2, r2) ^jfxb. ^x-f 
-e^s h ^ >x T<D u — i^-r >i$^^ l g j;s^x-r vJ-qi i 

30 2^l^ll«. h7>X0D/jNM^bi:X'l'>y5^®ifn«JEX-ry5^>y^irtl<i:b. 
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izmm^nmm^mi u r ^ hMz^^tircx.:^-)v^-^m-^'^^m i wm 
g&-e^oT> f^2x-(y'^t7.^/^:n>y^y^tf)mmizmm-^nr:ih<D^. mm 
5 h^>7.(D2)kmm\zm\\zmm-^n. m^m^t^mm^t-^m.m\zmm^nrz 

mtmmf^ i ^^/^^^fc^Mis i ;kmm<D\^^'rn^^izM.mzi^m-$n. mibmi^i 

:^m^(Df^3(Dm^^mm\z^n\t. -mm^mnn^ ^i<Di^m&3mm\zia^ 
15 T$ e> \z. mmm i ii:^Jisii^<oMiB^ i x-r 3 u r^^ h)v^if^\^xm^ 1 

j«tB^ 1 x-< -/5^*;/s:«Mia 1 :kmm(o\,^^nti^\zm^\\zmm^ti. wmmm- 
mmmt. msmmm^^ift-vxtim b ^>xo 2 ?^;^ic:M>?>jic^^$nsm 2 

25 ^tSlWb. Mf3$iJ|I^IlIj^^*MWB^2X-<^y5^om»'Ji;^bmiCHtlS3^2X-f-/ 

:^mm<Df^5<Dim^mm\z^n\-i. mmm^m^t. ^i<Dm^mmm\ziMX 

i3^mm7.')-j'^:2>y'>^\zm^-r^nt}m^m^'^ itiBmiMSiEiEis& 
30 \mmf^ 1 x-r ^ ^^^j^^mib 1 ^Amioi^^-rti^iMzm^wzmm^ns mmmm 
mmmt. mm^mm^tmts, h ^ >x<d 2 ^AmiiKDmizmm-^n^m 4 u 
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10 EI 3 Ji. «^(Dit«m^«J::^tt e. n;^ h ^ >x <Z) B - Hii#14<£^-r0Ta5^ » 
15 abSo 

^1 ofi. 0i©iii£©j^Mi::^^agiE«ii^SJ::^frte>n:rcRiig5muTi^h;^ 

EIli«, ^i©^©?^^tc:^^it»ife^S<omi^MM^^-riiII^^^ig 
25 TafeSp 

Ell 2«. mi©^ig«)Jl^lil:i'e^^fi^^^B©01^^MSr^t-IeII^« 

01 3«, 0ioiui(Dj^Mic'^sm§s^^so02igM^ifi^^^^-riHi!^« 

30 0 1 4 0 2 ®^(DJ^^l::^SitiJS^^«<£^'riiI^«^E!"r2fe^, 
01 ^3<^)^(DJI^^f3'e^^it«^^g^^-riHH^m0T35So 

01 w.^(omM(omk\z.%^m.^m^^m(om^^m^n't^tt^(r>w^^ 
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m2 2\%. m4.(Dnm(oim\z%^^^w^W(D%\^%mm^'^'tu^m 

15 1^ 2 4 ft, ^ 5 (Z)||]!g<^J^^JC#5itt«^g^^fIeIj^mEIT^S. 

HI 2 6 jt> ^6 (D^m,(Djm^z%^-mm^^m.-^7sc^nw^^'^^^. 

20 ^9^^— hTabSo 

0 2 8 s 7 (D^(j^m^\z%^%^^smm.-^^'tu^'>^^w^h^o 

132 9 m7<Dl|}g©?|^llfc^Slti«m^m<D6-gPtC:fetj-sm-^©i$^-r^> 
EI 3 0 :m 8 (Z)IIM(^?^^lc-m^it^J^^^^«=&^f m^^^^STafeS. 

25 EI 3 1 tt. m 8 ©^i&©J^^M'?>itdfg^m^®<D^gg{c:fett^m-%(D^-r ^ > 
0 3 2 ft. 08 (0^'J^jm\Z^^mmm^mm.<J^7^^ vJ-Qi 1 ®r$^->:t>i^ 

03 3ft. m8 0D|yi(^J^^fC^^It2«^^8omi^^J$^TlH!l^4^^0 

30 

0 3 4 ft. 08 <3D^©JI^^fC:^^lt8^ife^«CD0 1 ^^^^I^^f Eli^^ 
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wmJ:^^)v^-o:>^^6^^nt!m^i^J)^^m^^t\z^Kl. B-Kti-:f<D 
15 ffi^^^^ 3 mmormzt^ tmz. b ^ >x(o i ^^#iit^. -^mi u h 

msjitmi <Dmm(oi^m\z^^mm^^m(Dmmm^m'r^$>^o m s ^z^-rm. 

^m^mz^li^X. WMMV del ©M^QlCt^ b ^ >XT © 1 5 a (# 
icnl) tFET5&^e>;^S^X'f ^y5^tbT®X-r^y^Ql (HlX-f^y^^) ^:<^ 

25 D 3 i^jgffln >^>itc 1 tfj^m.mz^-^ti'z^^^. 

h^>7^T<Dl :kmm 5 a <D-^t:^^ y=^Q 1 O-^^t ©SM^-^^F E T^^ 

•1- -/5=^Q 2 <Dm^n.7.')-nu y^fy'&c 3 ^sr^bTifigsm^iiv d c 1 (oiEm^zmn 
del (D^mzw^^tvx:\^-x%^w 
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tt> m9\z^'rB-Hti-':f±(Dmj^ (b. h) = (o, o) ^^^l^Jizvx. 
10 ^ps<»:m 3 mmtizmv < mmr^o 

A?^^Hic*fbTi^B*^-Bm"ri^-r«j;'5ic7a:oTVis, m^H\tmm i o 
iz^-^^zitmhT^^-r^o tsi^. iEm\z\tB\mmm-v^r)> aT<Dmmm^ 

S^bW^o Il(7)-5I«]UT^ h;VSL ITJi, B-H:fy-:/±^m^Bi)^B a 
20 -^B b-^B c-*B d-^B e-*B f ->B g tl^WjV. ^<Dtfi^^ffl7&^'Ji:^H t75:o 
TViS. B-H:^7-::^±®Ba-BbfflJttJfB f-Bg^jiia?Pt^T^^o 

h ^ >7.r(DUT\ZU. 1 ;^<:#i^ 5 a t^<Dmi\zMVXmm<D 2 5 b (# 
|gcn2) ttt'^mm^tlX^V)^ 2^#«t5bO-««^-r:t-HD10Ty-h*tC 
It^^n. :f - 1 V- 1< t 2 5 b (DmMt\t:3 y=f>^0 4 \Z 

wmmt 1 0 v'f-Qi 1 tx-r ^ 2 t^^\z-!i->x:tymmiy^ a 

30 xcD:r>iii*^< 7.-r^y^Q2icPPtp$ns/i;i'X©:4->iisis<*rs^'5(c 
mmt^o -rfsif^-k. MMR-L(Dmt!mm'^^^B&^-ttf3:'Dftt^)Zs 
1 (D/vv7.(D^>^^^<^^^^x. mttnm^—i^ms.izmw't^^'^ 



wo 2004/036726 



8 



PCT/JP2003/013411 



TzMM^ZT.^ y'^Q 2 ^:t:7^-&fem. X-T y^Q 1 *:t>$1^^o ^JtSHH^ 1 0 

10 ai^21a, 21b. 21c ^^i^-r§cfc5fcSm<Dft#:^|Bllc¥ff {C:^?!^©^ 
2 2 a. 2 2 b*^J^^$tlTV^^o 2 0©nTB152 0 afctl. li^^#^5a^: 

5 a. 2J^^^5b^^iiJ#ibWSo 
^J'S:. ^^nTJt-eJL"01?^#i^5 aiii2Amm5ht.0mo^mzM\^'r^iiL 
15 BtC. GagR2 0b*^2l^Rff?^^$nW^o J:®iagB2 ObJCj;?). ^^nT<OM 
|?§ 2 1 b , 2 1c (3D-gP(Dl^l^*«^ffi(DSB^i'«J; t) < 3^ 15 . ^©gP^J^O^^i^j^ 

^i^T^o ^©M:^. ^.(Dmi't^i^kmms a^> '^movr^ h;i/SL i <h 

20 08 s:u?0 1 0 \z^T^^ s. h ^^mi^^t^^Mm-r^o 0 7 «^ i © 
mm(omm\z^^m.^^m(D^mz:^\f'f^m^(Di$r^ s, y^^^- h^asso 
0 8 as 1 (o^(mm\z^^m.WL^^w<r^':^^ 1 (D^->:t>m<D^m 
\z^vf^m^(Dfm^^T^-< ^ >i^^^— h-v^^o mQ\tmi (omm(owmz 

®7ROT8Tt4. T^-T ^:;^Q 1 ©MSar^c^mjBEQ 1 v. X'T^y^^QliC 
^JlEnS«TOl i. X-f y5^Q2(OM5Sr^<^^JEEQ2 V. X-T ^:/5^Q 2 lCj5fEn§M 
ifgQ 2 i . «:^7#^j^M I d c 1 \zmn^nm I d c 1 i . Rlia^PU h;i'S L 1 
30 Jc:?ilSn-5«??lgS L 1 i ^^bTVi^o 

^^J t 1 (I^^J t 1 1~ t 1 2 \znm) Jc::feViT. Ts-^ y^Q 1 §:t>$ii: 
St. Vdc l-*5 a-*Ql-*Vd c lT«»^^JSEtl§o *?c. elO^^JlC. 
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>7.T(D 2 5 b IC'bWJEd^^^b. 5 b-^D 1 -»-C 4-> 5 h-^mumn^. 

ZL(DmM^ L 1 i t*. la 1 0 lc:^-rj:^{c. t iT«^{ita (:fe{it). ^^J t 
5 ibTllgSffib mm. Pt^Jt isTM^fitc Bt^Jt 2TmdKMd (iE^i) 

'vtig'fbbTVKo |g9(C:^-rB-H;^7-::^_tT«, B a-»-B b-^B 

B d'^t^^bTVK , 2^BHJ©;^JCJ:Sa^©l!if^ieffl A BtW 9 \Zm'rtL^ 
OT, B-H:tr— :/(dJ^Mi^Hs$W*rSo S9}c^f Ba~Bgi:EIl 

u Ti57 h;i/s L 1 >i5^i^ 37 >x i n >5^>if c ih\z^y) n&^mifii^^-^n 
X. n >7^>t^c 1 o:>m.mtfsJb%7.-< y 1 (D«BEQ 1 vnfinmzi.m'^o 

L 1 i n%\ 1 2ti^^nn 1 2 oic^sv^x, (m) ti-^^mm 

m.e (ifn) \zmt-r^o Jin^c^jSbT. 09J;:^-rB-H:^j-:;^±T«, ?W 
20 fA. Bd-^Be'^t^'fbf §0 

ufiSfDU rij7 h;i,s L 1 (DaL:s^)v^'-<n>-imt:nmz. n.-t}m^m i d c 
1 i)^^<D:xL:^}V^—'mu yy^yn-c 3 \z^^-^ti. :3 >5^>+i-c 3 id^m^nxvi 
<, fip-fe. n>5^>i^-c3m> dci5&>e>©x:^;i'=^-tRri^u 

25 ;V S L 1 ® X;^^;V^-<DSScm tmiimnm I d c 1 jO^ e> <DX:?;;i/^-(DlE!ctt5 i:>5>m 

:k\z. v^m t 2 o~^^J t 3 (c:feViX, ny^y^c 3 izmx^nr:ix.^)V^-\t. 

C3— Q2— SL l-*C3Jc85nx, "PIiaiPUT^ h;VS L 1 ©fi^SUir^y ht" 

30 

^:c^)^'&^ i^^J t 2 o~i^^j 1 3»c:*3V>xtt> nyy'y^c 3 \zm^^tiftx.^)V 
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t 2 o~I^^J t 2 atc:*3ViT«x mm,me (if D) 5&^^«iiSffi f (MM) (c^^b*r§. 

TVK o >^43, I^^J t 2t^i^mM t 2 0lC*3frt^®^S <J:B#^J t 2 0~Bt^J t 2 aiCcfe 

5 tts®«s ttt^uvio iioM^s >x>iJ-c 3 \zw^^nrz^mi^J r^v 

H s SB f -^B g^t^^bbTl^K o Nr^J t 2 a~f^^J t 3 H 

10 >-y-c 3 \zM7L^t\fcMti'^mm. I d c i ©x^^;i/^-t::*i^TSo 

fip-&> 3>x>1^C3fc#;l&nfex:r-;i/^-Ji, ■RltafPUTiJ7h;i/SLl(DX 

dc KDx^^^jV^^-^S-a-fe-tiTi^cfeOTafeSfeje), s^s 
L 1 i Uir-/ hNF(cm:^3#§&ai I d c \-b'^^m^^n^:£.^)\^^-^tm§>'< 

tsi^<D'v. mmtmz^m.\zwmi\yx. fmmm (Bf-Bg) fc^u nmsi. 
15 1 i -mmi^x^^ mm t s (i^^j 1 1 ^nm) -^^t.fs.^o «sgs l i i x>r 

20 F^TifDt3^-5o ilOi:#/7.-ry5^QlS:t>$-fr'5ili:JcJ;J9. y^Ql 

mil 1 mmxn,> mtt^^^m, i d c i n; h)v mi^)7^ h;w 

25 Z.<Dmmm\Z^rO,t. X-l' ^y^^Q l /&t:r>bfea:# U Tif h}V'L 2 (CX^^;i/^— 

v^Qit^'tyVfz.h'^\z^)T^ b;i/L2{;ime)nfex:t-;i/^-s 
:3 >7^>itc 3 \zm^\^x. n >5^>u-c 3 tr5fe«-rs, fsi^. mil \zmrmti 

I d c 1 tilS^mtCjSbTViS. 
^l^^M 

30 EI 1 2 1 <D^jg®?^^jc^sam^t!S^®®B 1 m^^m^m-mm^m 
012 fc^-rs 1 ^^mimmt. niim^ idcish9>xT© 



wo 2004/036726 



11 



PCT/JP2003/013411 



C:<DX:^^;i/^>-«. L3-*T^D4-^C3^L3T^c5[|±i$n^ X^;V 

n >x>i^-c 3 <£^m-r^o ix.^. mi 2 \zmtm.tim^u i d c i jim^^^Npic 
0 1 3 ttm 1 (D^<z)j^^};i#siem^m^e©^ 2 mi^mm^^tm!^mm 

10 01?2fe^o Ell 3 J^I^T^ 2 1 1 fc:^-r«;^7#^l&2i I d cl T 

U Ti7 h;i/L 2 ^SJ;!^^^^^ :t- h*D 6 ^:^ S 1 2 \Z7^-tntim^ I d cl T 

mi4:\-m2 <Dmm(Dj^m\z^^nm.^^^m^^'rmmm^m-v:$>^o m 2 © 
25 mm(Di^miz%^mmMmmm\t. h ^ >xt(d 2 -am^z 2 5 b <h 3 ^mm 

w^. :^mmm\zm^immkmm\mi 2\z^-tum!m^m(Dmm\z. $ 

30 e>tC> h^>XT0D3TlC#lHl$n;/t3^#i||5 ci:. ^'1':t-FD2, n>5^> 
itC2> :t^tRL2<&igfrtTViSo 3J^#^5 c «2^^igS5 b il^ffilc#|fil$n 
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D2(D:^ y- H 1 3 ^Amm 5 c (Dimt \tn >5=^>i^-c 2 {;:^i^$nTVi§o y-i 

1 5 a t 2 5 b ^{^j^j^-^^n^ ^fc, 1 be^L^A 

10 X©^>i|Jl^^< X-r:y^Q2lC^JP$n^A";VX<7):t>ijiM^J^:<-r^J:5fc 

15 -e. mtim^m idci<&h^>xT<Di 5 a izmm^z^-^tift u t^^ h 
^(D^o\zm2(Dmm(Dmm\zm^mtmmmm\z^n\t. 2Amm5 hf)^^(D 

m&t:^^:t- HD 1 tny^^y-^C 4 i:T^^¥mbTtt^«:;^j^^#RL 1 \Z 
mm-V^. ^fc. 3:kmU5 c^^^(Dm}£^y^:t—]^D2t:n>y^>1jrC2t'V 

20 mm^miyxmmmti^MMR l 2 tc#^js^T#<5, 

^<Dx. 2';km<D^j—'tr—-j'i>^^^m^-^\^\ z.(Drcit. 2;km<omt! (2^^ 
mmm0mtiRn3:kmmm<Dmti) mM.m:BLZsmM.mzMi^x^W]m^-^< 

;i5:*5. 2Am(Dmwiimtttvx. mi4\z^-rm.mmmmm\z. mi^z^-rmm 

mmm(D2:kmm^ (2?^#^5b^ y^:t-\^Dl, D2. ^JT^ h)]^-Ll. 
30 3>5^>-y-C4) iim—mm<D2Amm^i3A^5c.y^:t'-\^D3. D4^ 
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mshhvr^ hJVL 1 tomtit. s-Amm^ cl^jt^ vjvl 2 t(Dm^it^ 

10 M3<D^^<Dm$Si 

SX-r^y^T^S. — SIT (static induction transistor, 

20 X-<5/5^J&^:t>i|^^l?*eyS:8e), X-T ^:/5^d^@«&-r§o ^(Dfctb. 

^wmm(Dm^^^-r^tmz. m y'f-Q i \zj-'^^)'t>^-(^<o:A^ y^-^ 

mi 5}itms(Dmm<omm\zWi^mmMmmm^^tmmm^m^^^o mi 5 
\z^'rmw£mmmm\t. mi i\z^'rmi<Dm^(Dmm\z^^mm^mm<Dm^ 
30 ^m-t^iimz. ^mnmyacii)-^^xt}-^tL^^mm&^^mm]s\m CKti 
mm.Mm Bi-v^mvx. ^^nrcmRmmm.mMmz^mhxmtj-t^h<D 
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5&:fe. ^mmmv a c i m^±^mm,m^B i\t. mii iz^-mmmmv da 

5 S I T^<Dy--7U:t>^-ry<7)X-r^y5^Q 1 n/&^i^^$n. X-f ^;/5^Q 1 nj*> 
$[I1i^|lIi^ll©PWM0JW-.i;t):t>/:t:7T^o 75::|3> X-T ^;/5^Q 1 nisi^OX 

tiS)-^&f3i^mmnM^i 2i)mm-^nx^^^o ^:(^^i&iim$i512», ^A^ssio 

15 1 n b'vojSft/w TxmjBEi: vxmmT^rzmz. mmmm 1 1 
a {cai:^f *fc. A:*i¥^ta >5'>i^-c 5 \zim-^nrz.^mMm^mm^m i 

1 (c-^^-r^o 

$!ltaillli^ 1 1 lit. ^mmMY a c l ^:t>'Lrct^\Z. n >T^>■t^C 6 -fy^^m^ 

•^nrcmmz^r^mwiiy. mmm^tiyxm'hf)-^iE>7.^y^Qin(D^~-h\zm 

-1 5V<i:OVi:(^A;i/;^m-^/&^e>75:D. -1 5V<Dm&iZ^^7.^ y^Ql nti^ 

m^tvxovt-i 5Y t<D/vv:^m-^^:^'i y^Q 1 Ti(D^—h\zmidL'. x 
y5^>i^f^^-i±rcm> m^^«3i^(cx-ry5^s i©y-htcMiis&«^^ai:^ 

U X-f >;/9^S l^:t>^ii^o 

30 mmt^ ^^-t-y^Tn (Dijv-nzmm^n. i5^-r:^-KD7(DT/-Ht*:3> 
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5 J^cfe, Ell 7 (;::feViT. V a cl ti. ^gf^miHV a c 1 (D^mn&^^X^. Xti 

mmn.. ^i?K«i!ivac uzmn^mm^^v. riv«. ^AmwjRS^Ri 
idfTg^TsmffiSr^u C5v«. xti^mny^y-^c^(ommi^v. cev 

10 o 

S-r> BtMt Of^cfeV^T. ^mMMNe^c 1 <£^Jp T^t, ^^«MV 

i$^-ryoX-f ^/9^Qln«, 7>-fy5^Sl«, :^-:7t^^Ta&§o 

15 «»J^^R 1 iCl^T^iP^nS (gI16tf<©®)o 

ClO^^AmdlE^JPSiStrtRllC^i^bfe^ffi^^ i5^-r:t-HD5. itiaR 2 

fcib. zi>y^>D-c6(Dmm\-t. mi 7iz^'r^o\z. Mmm (iE^t-rrxmjBE) 

20 t?5:§,ei03>5^>1i-C6<Z)^ltJEd^3|H^a&^bTM1^IiIl^l 1 fC#^J^$nS, 

Lic:^o;/s:^^ mi 7(Dmmt d t?. iapmi^i i\t. sg^b*>6»-i sv© 

M«IM-^<£X-r >;/^Q 1 n ©y- b t;:ttl:^jf § (^16 if©®) o z:<Drctb. X-T 5/ 

mz. mmt2\z^\,^x. umm^i i«. v^yimw^mm^^^o m 

mz. ^hil)^^0Y(Dmmm^^7.^y^Qln(Dir—h\zmti't^ (mi 6^ 
30 ©(D). ^KOtzMb. X-r>y5^Qln«, :t>2K^t?S:SfeJe). ±?^SElHli^B 1 <?5— 
;^0lli;t/®P l75>e>b^>XT©l 5 a ^^UT7.-r ^;/5^Q 1 n 
nx (01 e't'Od)), b^>XT(D1^^^5 aJ;iX:^;W^~;&W;16n'So Z.(D 
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15 f3i:^s mm 1 3 «^ ^mnmvaic i s:t>b}^ci:# (^^j 1 0) f)^^<Dmm 
mtvx^^-^n. mx}tAfj^m:n>y'>-^c 5 t^mm,mmmR 1 t^^p 

J^i^ (r = C5 -Rl) <Dm5^U±(Dmmzm^-^tl^o 7.^y^Qln 
\-i.-^>/-^y\Z^^7.^ y^^y-^Wi^^m^iWro X-r y^Q 1 n;?)^^^ y^y^^ 
WiY^^^^\^tcmz\t. X-f !y 1 n-mS7.-( y^Q 2\t. mil t^f ^ 1 (D 

\z^-r^^ ^y^^^-hizu-orcWii^tmmzmi^^o 

zL<D^t> \zf^ 3 (Dmi&(omm\z^^m.^^m\z^n}tt. m i omrnommo 
mMi!)m^ti^t.ii%\z. mmmf^ii\-^^ ^mnmYsicitii^ty^tirct^^z 
mxnmMims^R i \zm^vrcmmz^ d x-y i n ^^y^^^. xi^^m 

26 uyy'yD'CBffi^m-^nrc.m. 7.-<y^Qln^:t>y:ty'^it^X'^y=^>^ 
Wl^^mt^-^'i^^OX. mM^>n\Z^^>Xy—-7V:t>^-(^(D7.^y^^m^ 
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17 

5 fimi/^m-^ ( i i )> mt>xtin^(Dm.mmm\z±^\^^m^izit. x-r 1 o 

10 -r ^;/5^Q 1 >^>+l-C 3 \zmx X-f ^^^Q 1 ff^Mz-^ 

^-;&^;^#< 7^ 0 . ^^;i>^<ST-r-2>o '^^x. xfsnm<Dm\Mmti'^ii:\^m'^\z\-x. 
x-tjm&(om\t^-:}j\z^n^:^^ v'^q i (r>\±-i7wmmi^\^. Ati^(DmM%0r 

15 m4<Dmm<DmWi(Dm.m^^m\-i. h^>:^(Di'Amm\zm.m\zw^^n^^j 

m^^n^x.:^-j]^=^-^2:kmizMm-^m2mmm^^Hm'r^rcib\zmmh^ 

s 1 9 \-m4:<Dmm(Di^m\zw^^m.m.^m^m^^'rm^m^mx-^^o mi 9 
20 ic^-r^ 4 (Dmm(Dmm\z^^j&^mmmmit. m 5 tc^i^i-^ 1 (Dmrnommiz^ 

t lyX^o^m^^z-D^^xco^mt^o 

>&^^^;^$n. vr^ h;PL 4 ©«ttx-r ^;/5^q 1 (D-mzmm-^nx\^^^o h 9 

25 >X T(D 1 5 a (mW(Dm) \z\mm h ^ >X T b © 1 5 a 2 

mm^n 1 ) ®— $s (•EpcDM) fjmm-^n. mi* h ^ >x t b 1 5 a 

;l<'SLl«UT^h;VL4§^bT— ;^#^5 afcM^j^c^^n^. — ^ 

30 c 1 \zm^\\zmm-^ti^o 

^#^5b2 mm^n2) (D—^ ;?>^^Jg!$n. MS&h^>XTb(Z) 
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02 0 mm 2 1 tc^-r^-r ^ >^9-^- h b3&:>&«e>^Hjt" So ® 2 o 

10 (D^mz^n^m^o:)mm^^'r^-( ^ y^^-^r- v-v^^o 

iic^n-ssg^Qi i> 7.-^ y^Q2(Dn^m(Dn&Q2v. x-r^y^Q2mn 

^«?i5EQ 2 i ^ Plt^ U TiJ' h;l/'S L 1 (CgStl'Sft^S L 1 i ^^fo 
**r> ^^J t 1 tC:feV:vT, X-< ^:/5^Q 1 ?£:i->^i3:S i:. Hi (D^JS<Z)5^MtI^ 
15 V d c 1-^5 a->L 4-»-Q 1 -'-V del 'l^nMfM.fl^o ^Tc. ^KD^MiZ. 

h^>xT<3D25^i:^5bJcfe«E5&t^^u mi(D^(Dmmt,mm\z. sb-^ 

D l^C4->5 b"efl?JiE/^)^'^n-g)o ^(Dtz.^. m2 0\Z^-t^O\Z. BtMti~t2 
IC^V^T. i5^-r HD 1 ©«^:^m^65lCti;^-r^o 

20 <iiCX^;i/^-mMm<5ibT©Fl«lUT^ h;i'SL l*5j;tKtt:tJ^^^I d c 

1 \zmx ^tix\i^itJL:^)v^'-tiiu >-x>i^-c 3 {c^m;^ n^, ^ e» fc. u h 

;WL 4 e>n:/S:X:?i;V:^-«, h ^ >X T b Sr^n-UX 2 J^:fiiJlC]lM$n§o 
fip-^. L4-^5 a 2-^5 a-»-L4X«??S>&«i5itn§.i:. 2^fl!lXtt. tilfih^>XT 
b (D 2 5 b 2 i;i«JE;&^'^^$n^fese), 5 b 2-^D 4 2-*C 4-^ 5 b— 5 b 

25 2 ttt^y^mn^o eiofcje), 020 tc^-ri;'5 tc. Bt 1 2~ 1 3 fc^fev^x. d^-i 

HD 4 2 \z9Mifimn^o 
Z.Z.'^.T.^ y^Qlifi:^y^(DV^>7.T(Dl''MMWtS a(^«JE^Vl lib. 
MI&h7>XTb® 1;^#SI5 a 2®mjE^V2 1 tU UT^^ h;i/L4(OmjE^ 
VI 2i:f St> ^ (1) ^t^St-rS, 
30 V11+V12=V21 •••(!) 

$e>fc:> h 9 >XT<»:MI&h 7 >XTbi:<^^tb& a a:-rnt^> ^ (1) 

j^<DSc (2) tmrn^n^o 
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aV2 1-aVl l = aVl 2 •••(2) 

mm-^^^o 02 2{c^t-^i^^»raA, h^>xTtcij^#«i5 a 

nl) ^:2?^#^5b (#^n2) t3I^#5^5c (#^n3. 1ilf)b^>XTb 

(D 2 5 b 2 t.tmm^tvx:\^^^. i 5 a ^ 2 -^kmu ^\>t:\% 
m^\zmm-^n. 1 ^Amm 5 a 1 3 5 c i^j^^iic^m^nxv^i^o 

20 2^IIJSMT«. h^>XTCD2;*C#«i5b<lrl^^^#^5 aiii^^^it. 

^5 aRt)?2?^#5ii5b^<DU-'Jr—:^-r>yt5^a't-^0, b^>XTlcS^J(C^ 
i^^tlfcUTi^ h;VL4^f^ffibWSo fiP-^. 15^^5aS:rX2;^#^5bP^ 
05 g ^^—5;^ >>s^/7 ^ ^0 1 9 CD U T ^ h;VL 4 it* S d i: J; D 2 ^M'^® X 

25 2 2{C5^bi/^h^>XTl^i^'&-r^^:<h)^>n?^ao 1il6h^>XTb^h^>XT 

S^c. ^HJg^mi. m:t3#^j^&MI dc l;^^UTi^h;i/L2ii5^'f :t-HD6 t 
©iSa^iJUIK (||2it2?>JIlII^) T?^*i)&bfc%><^'e^S« 2:®«:^J«^iEi I dc l©ib 

f^Rt)^mj« 1 <nmi&omm.\z%^m.w^^^(^^ 1 1 ic^§^M©i&f^R 
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Tafe^o ZLomtf^^^ I d c 1 (Dliif^RU^^m^^ 1 

f So 

El 2 3 iz^tmi^m^ I d c 1 U h;WL 3 t^m^-^f^^Xh^ 

<. iiom^\z\imM.wm>mMMmzM^-^mx;^^o 

T#So *fe> nJl^U TiJ7 h;i/SL 1 ^fe, m2 5\Z^-r2^Z>f3imiW^(Dmti'rj: 

:2T^hy>7.\zm^^^^^^z^^h^>7.T(Dmm^>y^i^>:^xRm'r^^ 

15 T^S. 

mzm 5 <Dmm(Dmm\zm^m.m^^mm.^mm'r^. bi 2 4 «^ 5 ©hmo?^ 
Mtd^saij^^^fi^^f mi^it^a-e^s, n 5 (Dmm<Dmm\z^^mm^m: 

20 h^>XT©2;^{llic:2J^#i^5bi:4J^#i||5 dii&^tt. 2miJhV 

fip-^, 2^ig?^Si{c:^sli[?5S|gm^®«EI2 3lc^-ritti«il^«o«l^»c, $ 

25 >1?-C2> :a^RfRL2^^tj-TViSo 4:;^#^ 5 d 2:^#^ 5 b 

nWSo 4^#^5d®-^t*^-r:t-HD5 5©T7-FfC^^^n. iS^-r:t 
- HD 5 5 ®:?!jy- t4;kmm 5 d >5^>if C 2 {cM^^nXV^So 
iJ^-f ^— HD 5 5 >x>iJ-C 2 tT^gS¥^t|Hl!^^;^^f 5o >-7^>iJ- 
C 2 tt^-f FD 5 5 a)lEgiEmjaE^¥mbTitiJgffl:^3^^#RL 2 \zmtJ'r^o 

30 1^^5ai:4^^5:#«i5d<h«i^'&$nwS, mt^> #«S^^J; 

0 iiT txw^^-^t-r^ z: idn?#So 2 5 b 1 4 sdt \tm^^ 
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20 nT3 0 m^ssi^s 1 a> 3 1 3 1c ^m^^^^\zm^(D^^:^mzmf 

\Z-Scf^<DmmS 2 a. 3 2 b3&^3^*K$nTVi-5. 3X3 O^nTSKS 0 atCjl. 1 

:kmmm\Zt>'rf)^:/3iV-'ir'--J-( >^^^t:mrc^. ^©U-'Jr->?-r >;5^^37& 
Vr^ h;VL 3(Df^#ibW^o ^fe. MSS3 1 b^^S-r?)r3T3 Ot;iJ:t'1X 
25 nT3 0 c<J:^^^y:/3 l3&^J^J5fe$n, ^1^3 1 c ^^^■r^^^nTfc}i2:^# 
^ 5 b ^ nx ^ o fSi^. 4 5 d 2 i^mt 5 b fciS^t L-X^HI ^ tl 
TVi^S, IP'S, AXnT3 0 ctCckO. i;^#li5 a^:2^^#^5b (4^^#^5 

30 ^M3T±XE.0 1 :lfmU 5 a 2: 2^^ 5 b ii<Dm\Z. IHlSR 3 0 b*^ 2 
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15 <om2^mmm\z^^m.mm^mizMvx. h'^>7.T(D2;kmm^<om^ii^ 
b ^ >XT(D 2 :kMjB\^(Dm^(D?f^^mm-t^o ts.^. 1 ^a^u 5 at 2 :kmm 5 

b L^tmU-^-^n. 2 5 b i 3 5 c .hJi^^'&^nTVi^o 

h ^ >7. T CD 2 5 b (D— S (m^OBl) n >-7^>-y- C 4 

20 h^>XTCD2;^#«S5bOfW«, FET)&^e./^§X-r^y^ (HSX-f 

^) Q3<£^bT3>5^>u-C4<z)^^t::^i^$nw;5o h^y7.T(D3:kmm 

T3 >x>i^-C 4 <5Dffi«JC^Jgg$tlTVi§o h 7 >X T<D 3 5 C <Dim\t h 

^>7.T(D2 :kmW. 5 b (DMlc3^,^$tlTVi^. 
25 Sfe^ b^>XT<D3^i5;:#^5 cO—iS^, 7.'i^y'^Q3(Dy-h\zim^n. 
b^>XTCD3^^#^5 c©Wfl. X-r^:/5^Q4©<Jr*— h^c^gl^tlTVi^o X 
-f y 3 ^zU^-i H D 6 1 7&^^J iC^M^ n. X-f 4 1 ^- H 

D 6 2dt|^jjc^j^$nTViSa Jine.®m^j;i«fcDi^^liiiiiiJ^^^^bTVi;g>, 
30 2?^#«S5 bRtX3^^#i8S5 c izmM-^nTcms. (.:t>y:tymm^n-^^v\^:^m 

:k\z. z.<D^^ \zm0Z^tircm e <D^jgo?^afc^;g)]tt^5^m®lbf^^^ 2 
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1 V «X-r V^Q 1 <Z)M^!S ( F W >- V-X) K«JE, Q 1 i ItX-T ^:/^Q 1 \Z. 

un^nM ( 1^ v-r >mgit) , q 2 v (ix-r ^;/^q 2 <DMi^rBimffi> q 2 i j^x^r 

^-f. mnil (^F^TS^jI^C. ^2 0m^Jto~^^Jti. E2 0<D^Mt 

10 V'y>y^T(Di:iK2 ^k^uwi <D u -^-i^^ ^ \zmx e.nfex^;v=¥-tc J; 

15 ^tC. Si^T 2 e>»3KT 4 (g! 2 0 t i \Z%^^ "^t*. X-f 2 5&t 

llOfeJe). pJta^ U T ^ h S L 1 <Z)IS^^ >i5^i7 >X U T 1^ h ;VL 3 <o-r > 
>X ^ 3 ^^^-thCl t J: ^iS^® ^.to ZL (D^m\z^ 0 x-r 9=-Q 1 
7.-(v^Q2(Dmm^±^ir:^ (^^T2)o -^bT. X-f ^y5^Q 

mz. mmr 5 (la 2 o omm t i~b#m 1 2 jcmjs) -vu. x-f y 1 ?j»«^> 

1?. 7.'r^;/5^Q2)&t:t:7T?3b-So Jl(Z)t#> HiJKMiliv d c 1 j&^e. h ^^XT© 1 
5 a ^^bTX-r >;/^Q 1 \zmm^Mnx. l S^^i^li 5 a Izx-^JV^— ( 1 
25 ^#115 a(D#gP(DW+-eM»^-) ??>^^^$n^o Z.<DX.:^-)V^—\Z<kr) 2 
;kmm 5 b W 3 5 c %mBE ( 2 5 b 3 'Amm 5 c (D#PP©#J 

5 iy-^c4-*Q3^5htnmmnx.MMRhizm.un,Mm^-^n^o^rc. 
30 x-r -y^Q 1 ^:t>-^it-/tm\z. rti^uti^ h;i/s l 1 tct>«di£s L 1 i ^^^n 
T> pti^pu h;i/s l 1 >^^i$^\zx.^)\^^—tm^^ti^o 
:^\z. mmr 6 2 o (omm 1 2 izm^b) ■v\t. x-r y^-Q 1 1*. ^>^^:^*^ 
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mz. Mf^Ti m2 0(Dm%\t2\zif!im) t«> ^s^-rrt- hd4j*. x-r^;/^ 

5 Q 1 5&^^ >^ > bT^^^'-r :t- H D 4 iClt^/?>tg^n. U Ti57 h;i/S L 

1 ©x:^;i/^-Rt;?U Ti^ h;PL S ©X^;i/^-«, HD 4 &:^M.T7.:^ 

ninmzfs.<m^'^'^^o z.<Dfcisb. sv, 3. zvo^'Dtsim^tin&mz^^ 

15 

'M\z'm7 (Dim(Dwm\z%^%m^^^m.^mm-^o %i o-m^ommz'^-^ 
E«i^issi*> 'm^(DmM<mmz^^mMm^^W(j^mmi^-r^t.^\z. m 

25 tcs^-rmwm^sti^ SI 2 2 tc^f m 4 cD^jS(Dji^^tc^^ii:«msa®ii i 

Vac lj&i6A;^;$n'53^gfE«BE^^?^Mi!^E[lIi^(A;bMd^lHlji&)B ITSofEbT, 
<Dai:^f]®P 1 ^:^CDffl:^fiSP 2 tCDMJc:^. A:tf¥?t3>-x>itC 5 tmKWS^ 

ife^^S^HIj^B If*. 02 2 fc^-TEiJfEmiliV del Xzi^l^^. 
^^SiEHIi^B 1 ;^©m:^l^P 1 \Z\%. h ^ >X T 0 1 5 a ^r^-bT 
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5 -Y^y^^Slti^ -esj;^J^/--7U:t:7^-ry©MOSFET, BJT Qt^T^—'y^ 
^A«»Jl^in:R 1 (Dnmzn. n >-7^>U-C 6 ^I^R 2 ty-f HD 5 
1 n ODy— y UX^fflT^fcJ!i)lC. »|H1S^ 1 1 

1 \zm^^t^o 

-1'^y5^Qln^;:^-r!y5^>i^f^$ii:2». 11 X-T ^y^Q 1 nSX-f 

^fe. h^>XTlC^tte>nfci«5b#^5d (#^n4) (D-i^l*. X-l'-z^^Q 

30 :^M>T$IIPI1II^1 ltC«$&"r^o 

*3 2 9 <£r#Mb7^5$>^6iJi0JT^. 
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t3i^. m2 9\Z^\f^T> Vac l«x ^^MWV & c 1<D^^^&^^V. Xi3 

I^^Jt ol;i:feViT. ^SiSmMVac 1 ^H^JO f^ii^ "^WMMV 

iS'-l'yoT.-f ^;/5^Qln«, :t>JK^Ta&D. X-f-/^Sl«> :t:7JKMT*§. 

t/^^o ^ou y^y-^c 6 (^^mffi5?>««^a ?&^UT$!l'#iiiii^ 1 1 \zm^-^n^o 

'L\zU'^tdm^ (0 2 9<DBIp^Jt i) $tJMtlI!^l 1 ^hii^^ - 1 ^Y(D 
20 5^Qln«> ::t:74^fiii:>^§. 

25 fete, W^bjS^S 0 VCDMm^^X-f ^y5^Q 1 n(Dy- htCtB^trf ^ (02 8 4' 

nx (02 8 ifcoci)) > h ^ T © 1 5 a Jcx^;^^— 5&^;i e»n^o o 

30 86^ MMRl^^zm.i3fm^i^'^tL^o 

h 7 >X TOD 1 5 a ^«?^J^^bTVi^MI&#«i 5 d JC«b«jaE*^!^ 

^bx li^bfemjEtt. HD 7 Jtt^n >-7'>-tl-C 7 ^^bT0Jt^|sIi^ 1 1 
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izmm^n^ (m2 s^(o(3))o ^(Drz.isb. mmm^i ntWii^^m^'r^^tfi^'v 

5^] U T:J7 b;V S L 1 ©-f >i$^57 ^ yT. <i:^fgffl 3 >^>-y-C 1 \Z^^^^^ Z. 

^/c. Bt^J t SlcWm^l XiS^^'mM^-^T^^v'^^WzW^'t^ii. 
10 5^ S 1 3{>t:t- > UT (0 2 8 4^ ©®) . S^m^^JPSmtriR 1 <^MW^0^$ tl^o 
XKDfzJb. 2^Am»Mifi;in:R 1 (DS^^^I^^?) ;i ^*^T^So 

^eiC (r = C5 • Rl) om^'m.^.ommzW^-^n^. J^^. T.-T ^y^Qln 
Sif^^il$6b;fe^lC«, ^y^Q 1 nSLrKX-f >y^Q 2 f*. 02 2 l;i^i-^4 © 

%m,<Djm\z^^mimkm^(r^7.-iv'^Qi^^QL2(Dm^. 020. 0 
20 ^gbmf)mBti^tii%\z. m3<Dmm(oj^mtmmiz. mmm^ii^t. ^mmm 

V a c 1 i)^:t>-^tirch^\iZ^nmmm^R 1 Jc:!^^L;fe«JEt::«fc D X-T 
Q 1 n ^:^-:7$-&. A:^J¥m3 >5^>1J-C 5 jO^S^tlfe^, X-f ^y5^Q 1 n 

m7 (Dmm(Dmm<Dmmx^t. m4<DmM(Dj^^(Dmm\zy—^v^>m^^B 
m 6 <Dmm(Dmm(omm\zmmvxh!^^\ 
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5 

f ^ 8 (Dm&mmzm^jM.mm^n'^i^. m 5 ic^t* n i omimmomm^ 
mmizMvx. ^^•t—]^Dituy^>-^c4t(Dm\zwj7i7h)v (ii4Ut 

10 ^h)V) 1.1 z&^S^^n. 1 hJVL 1 (D— 2 

h^>7.T<Dn7\iZ\t.. rMW^5&tz.(Dmi^zMVxmm(02:k^m5hm 

i^n2) t:i!)mm-^nx^r), 2)kmm5h<D-m\t^^:t-\^r>i (:^mm<Dm 
15 1 mmm^izMm) \zmf^-^n. ^-rrr- hd 1 1 u h;i'L i o-mto:)^ 
j^t2'Amm5h0imt\t^^:t—\^D8 2 i^^m<Dm2mmm^\z^j^) \z 

u h ;i/L 1 (Dm^ii 2 5 b om^ii^t^ >7^>it c 4 (^^^Bja)^^® 

i^JcMJ^S) izmm-^nxi^^o il©3>'5^>tf-C4JiUT^h;i/Ll®ltJES¥?t 
20 UT*SKtH;^jSftltR L izmtlT^o 

;/^\zzL<D^^\zm0S^-^nrzm 8 (D^js©?^iit-#s*ss^i^i^e<^«if^^^ 3 1 
mM 3 2 0 3 1 1» 8 <Dmii<Dmm\z^^m.m&^Bi 

y^ynoy^WiZ^\-^^m^(n>mm^=^'t^<^y^'^\-vx%^o ^tc. m.u 
25 m^^m\zmn^nr:ih'y>7.oB-u^^^^zmmavTi7 v)]/<DnM(D'^^ 

msi msm 3 2 Tt*. x-r ^y^^Q 1 ©mw^^m^q 1 v, ;?.-r ^;/5^q 

1 tc:^nS«j5SQ 1 i> X-r^/5^Q2(DM^^©teQ2 V. X-f ^;/5^Q 2 {CdSn 
SUSSQ 2 i > mtJ^^ I d c 1 iCggn^mSlE I d cl i . rII^'J 7^^ h;VS 

30 LI \zmn^nms l i i ?£^bTv^So 
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=7 yy^TOy 2 -^^m 5 b iC'bajETJit^^b. 5 b-'-D 1 -*L 1 ->C 4^ 5 bTm?3^ 

5 cKom^ss L 1 i J*. 0 1 0 ic^f j;'5 ic> ^^j 1 1 Tm« a (AM) ^ mu t 

lbT«i?SMb (^M). ^^Jt 1 3T«SSflic (ifP)^ Nf^J t 21?«i?S^gd (IE 
'^^^^'fbbTVi<, ^QfC^f B-H:^— ::f±TJi> Ba-'-Bb-^B 
c-^Bd'vt^'ffclbTVK. IS 9 ICS^^B a—B g 1 0 Jc^f a~g 

10 ^^J t 2 {3:feViT, T.^y'^Ql^^y^^^t. nllS^aU h;i/S L 

T> ^:/5^Q 1 (On&Q 1 v75)t^miC±#-r^o L 1 -^C 8 2->L 

-/5^Q2S:t>^i^^^^{C<fcD> X'f^>5^Q2tt, if DHjaEX-f ^;/5^^:;^^o J^J: 

sdKs L 1 i «j 1 2ti^^'mm 1 2 0 ic^feViT. mMmd (M) 75^e.« 
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